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(57)[Claim(s)] 
[Claim 1] 

From copolymer* it&apos;s hydrolysate of polyoxyalkylene 
derivative and maleic anhydride which in grease composition 
are shownwith below-mentioned General Formula (I ) and 
group which consists of the salt of it&apos;s hydrolysate 
selection and others compound of one kind or more whichis 
discovered 0.1 - 10 weight% was contained at least in grease 
the water resistance grease composition which is made 
feature 



Page 3 Paterra Instant MT Machine Translation 



JP2986850B2 

(O(AO)aXH 
CO(AO)bH]m 
(O(AO)clOn 




(I) 



1999-12-6 



(fzf£U B l£2~8 ffl<D7KK**j#0'(t^*fl)» 
AO 2-18 <M-*v7;Mrb>*. 

X teftjgft 2-5 <D^fifPfl!)Kft**»*fcl4 

^ts«](D7'-i>;ua. r itmm^L 1-40 ©nnb* 

* S , a=0~1000 „ b=0~1000 * 

c=0~1000 » .script-l.=l~7 „ m=0~2 , 

n=l~7 „ .script-l.+m+n=2~8 s m/.script-l.+n SS 
1/2, a.script-l.+bm+cn^ 1) 

Specification 

tmm±o>mmtown 

*»IBI*it*ttSRl±-r*fc*>l=-«SC(l)t? 
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l4fc£fc<fc«o 
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(However, as for B as for residue. AO of compound which 
has 2 -8 hydroxy group as for oxyalkylene groups X of carbon 
number 2-18 as for hydrocarbon group of unsaturated of 
carbon number 2-5 or acyl group. R of unsaturated 
hydrocarbon group. a=0~1000. b=0~1000. 
c=0~1000. .script-l.=l~7. m=0~2. 
n=l~7* .script-l.+m-Hi=2~8. m/.script-l.+nDl/2 % 
a.script-l.+bm+cnDl of carbon number 1-40 ) 



[Description of the Invention] 
{Industrial Area of Application } 

this invention water resistance novel additive (Y ou call below 
additive ) which designates salt of the copolymer or it&apos;s 
hydrolysate or it&apos;s hydrolysate of compound and maleic 
anhydride which inorder to improve are shown with General 
Formula (I ) as active ingredient 0.1 - 10%regards water 
resistance grease which is contained in grease. 

{Prior Art and problem } 

Originally, mixture of water in lubrication of equipment is 
notcompletely desirable, use environment of machine and 
lubrication site which structural, water mixes flowout by 
fact that water mixes in grease mainly, and in largequantity is 
a case which causes poor lubrication. 

As for construction machine etc which is used with for 
example outdoors, being directly exposed by wind and rain, it 
is used as for grease where water resistance which at majority, 
coating fabric is done in lubrication site is inferior, with rain 
water to be washed away, it stops carrying outfunction of 
lubrication. 

In addition bearing of water pump and bearing etc of primary 
axis of laundering machine through seal, there is a boundary 
of water, oftenthere is a case where water mixes and softens 
flows out. 

Furthermore functional tap water spray it does roll or other 
facility of the steel plant in large amount and because it cools, 
as for bearing which isused here there is a environment which 
water is easy to mix, watermixes to large amount in grease 
and softens flows out, site where poor lubrication is easy to 
happen is many. 

From this kind of thing, water resistance of grease it improves 
and the quality of machine and assuring maintenance and 
improvement of the reliability quite are important for 
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fit*, yj-xa>ttft3ttttt*arA-*-*fc*> 
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X<t>a>*<D#tttttt^ yj-xa>tt»1±A< 
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lubricating grease. 

Generally grease soap system (lithium grease* calcium 
grease, sodium grease, barium grease, calcium complex 
grease, aluminum complex grease, lithium complex grease 
etc), non- soap system (bentonite grease, Craig lease etc), is 
roughlyclassified to organic type (urea grease, Na-tere cover 
lame — jp7 grease etc) by types of thickener, but is being 
incommon to these thickener has portion of lipophilic and 
portion of the lipophobicity inside same molecule structure, 
disperses thickener in lubricating oil moderately due to this 
balance, state of plastic solid is maintained. 



And those which are represented in portion of this lipophilic 
are thechain of hydrocarbon, but majority of thickener of 
grease has thechain of this hydrocarbon inside chemical 
structure. 

Chain of hydrocarbon which is a portion of lipophilic of 
thickener keeps lubricating oil, as for portion of H oily, 
maintains a certainfixed distance due to electrostatic function 
in intermolecular, makes inquiry and three-dimensional 
structure, maintains state of plastic solid which does notflow 
from not seeing. 

When and, water mixes to these grease, inside 
three-dimensional structure of the thickener which forms 
grease water scatters to nonuniform, structure deteriorates, 
brings softening or decreasing of adhesiveness, causes the 
poor lubrication under practical use condition. 

When softening of grease brings outflow with water mixture, 
the adhesiveness decreases, intervention characteristic of 
grease to sliding part becomes bad. 

In addition water which in grease is scattered to nonuniform 
the lubrication membrane causes scraping poor lubrication 
lubrication membrane which was formed in sliding part of 
machine, due to fact that particle where wateris large 
intervenes. 

Until recently, in order to improve softening discharge 
property of grease,in improvement of shear stability at time of 
water mixture, it isinformed by adding metal phenate and 
metal stearate, that it is effect, but are dispersed form of water 
in grease and tendency where adhesiveness of grease is 
inferior. 

In addition dispersibility of water in grease there is a method 
whichadds detergent in order to improve,, but many of 
detergent, promotingemulsification of thing and water which 
are easy to destroy three-dimensional structure of thickener, 
from easy thing, is an outflow tendency withsoftening of 
grease. 



Page 5 Paterra Instant MT Machine Translation 



JP2986850B2 



1999-12-6 



Hl-r-S^ttt, ^'J-*<0tt»te£lRl±1-ai= 

'So 

»»*a>*«ty«E*»^6»6i<*ifc*<fc* i 
«ja±o»jnffl*#u— o.i~io ii% 



<CO(AO)aX)fi 
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(tztzL. B 142-8 fi0)7KII»*»O<b««ia)» 

AO ttftXtt 2-18 o)*-*S/t;u*u>*. 

X liiK*^ 2-5 (D^|&ft<Dftft**»*fc(4 
^«S»(D7i/;U*. R 1-40 (DtfMb* 

* a . a=0~1000 . b=0-1000 . 
c=0-1000 . .script-I =1-7 v m=0~2 . 
n=l-7 % . script- l.-Hn+n=2~8 * m/. script- 1. +n ^ 
1/2. a.script-l.+bm+cn^l 

—m^mcD b &mg:t-t& 2-8 <kd*k*£ 

^P— JU:/P/^. 

yxyi — ^>^xuxui — ;u. v^^xu 
xu h— ;u. vjutf h-;u. v;uf*>. v;u/\V 



Furthermore, adhesiveness of grease in order to improve, 
adding the polybutene and polyisobutylene or other polymer 
adhesiveness of grease it improves, greatly is aneffect, but 
when dispersibility of water in time of water mixtureis bad, in 
addition, water to in grease becomes saturated state, the 
adhesiveness of grease decreases. 

Therefore, water resistance of grease in order to improve, 
dispersibility ofwater or moisture which is mixed in grease is 
improved, at thesame time, destruction of three-dimensional 
structure of thickener is little,furthermore lubricity of grease 
from first maintains adhesiveness important . 

{Means to Solve the Problems } 

As for these inventors in order that these problem are solved, 
water resistance of grease can be improved discovered result 
of doing the diligent investigation , selection and others by 0.1 
- 10 weight% containing additive of one kind or more which 
is discovered at least in grease from copolymer. it&apos;s 
hydrolysate of polyoxyalkylene derivative and maleic 
anhydride which are shown with below-mentioned General 
Formula (I ) and group which consists of salt of it&apos;s 
hydrolysate. 

Regarding to this invention, grease, being something which 
includes the all grease which is used as lubricating grease, 
especially it is not limited. 



(However, as for B as for residue. AO of compound which 
has 2 -8 hydroxy group as for oxyalkylene group. X of carbon 
number 2-1 8 as for hydrocarbon group of unsaturated of 
carbon number 2-5 or acyl group. R of unsaturated it is a 
hydrocarbon group, a-0-1000. b=0~1000. 
c=0-1000. .script-1 =1-7. m=0-2. 
n=l-7. .script-l.+m+n=2~8. m/.script-l.+nD 1/2. 
a.script-l.+bm+cnDl of carbon number 1-40. ) 

catechol, resorcinol. hydroquinone. phloroglucinol or 
other poly hydric phenol, ethy leneglycol . propylene 
glycol, butylene glycol, dodecylene glycol, octa decylene 
glycol, neopentyl glycol, styrene glycol, glycerine, 
diglycerin. polyglycerine. trimethylol ethane, 
trimethylolpropane. 1,3,5-pentane triol. erythritol. 
pentaerythritol. dipentaerythritol. sorbitol, sorbitan. 
sorbitol, sorbitol-glycerin-condensed ones, there are those 
partially etherified product and a partially esterified product 
etc of adonitol . arabitol. xylitol. mannitol or other 
polyhydric alcohol, xylose, arabinose. ribose. 
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rhamnose* glucose* fructose * galactose* mannose* 
sorbose* cellobiose* maltose* isomaltose* trehalose* 
sucrose* raffinose* gentianose* melezitose or other 
saccharides* as compound which has 2-8 hydroxy group 
which designate B of General Formula (I ) as residue. 



There is a oxyethylene group* oxypropylene group* oxy 
butylene group * oxy tetramethylene groups oxy styrene 
basis, a oxide decylene group* oxy tetra 7* di connected 
basis and a oxy hexa decylene group* oxy octa decylene 
group etc, as oxyalkylene group of carbon number 2—18 
which is shown with AO, but the oxyalkylene group of 
especially carbon number \~4 is desirable. 

There is a vinyl group* allyl group* methallyl group * 3- 
butenyl group* 4- pentenyl group * 3- methyl-3- butenyl 
group* acrylic group* methacrylyl group * vinyl acetyl 
group * allyl acetyl group etc as hydrocarbon group of 
unsaturated of carbon number 2-5 which isshown with X or 
acyl group of unsaturated. 

There is a methyl group* ethyl group* propyl group* 
isopropyl group* butyl group* isobutyl group* t-butyl 
group* amyl group* isoamyl group* hexyl group* heptyl 
group* 2- ethylhexyl group* octyl group* nonyl group* 
decyl group* undecyl group* dodecyl group* isotridecyl 
group* tetradecyl group* hexadecyl group* isohexadecyl 
basis and a octadecyl group* iso octadecyl group* oleyl 
group* octyl dodecyl group* docosyl group* decyl 
tetradecyl group* benzyl group* cresyl group* butyl 
phenyl group* dibutyl phenyl group* octyl phenyl group* 
nonyl phenyl group* dodecyl phenyl group* dioctyl phenyl 
group* dinonyl phenyl group* naphthyl group* styrenated 
phenyl group etc as hydrocarbon group of carbon number 
1—40 whichis shown with R. 

As for salt of hydrolysate of copolymer being something 
whichformed salt of this maleic acid unit, other than lithium 
salt* sodium salt* potassium salt* magnesium salt* 
calcium salt or other alkali metal salt* alkaline earth metal 
salt, there is a ammonium salt and a organic amine salt 

As organic amine salt, there is a methylamine salt* 
ethylamine salt* propyl amine salt* butylamine salt* amyl 
amine salt* hexyl amine salt* octylamine salt* 2- 
ethylhexyl amine salt* decyl amine salt* dodecyl amine 
salt* isotridecyl amine salt* tetradecyl amine salt* 
hexadecyl amine salt* isohexadecyl amine salt* octadecyl 
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amine salts iso octadecyl amine salts octyl dodecyl amine 
salts docosyl amine salts decyl tetradecyl amine salts 
oleyl amine salU linoleyl amine salts dimethyl amine salts 
trimethyl amine salts aniline salt or other aliphatic anda 
salts first of these alkylene oxide adduct of monoamine salts 
ethylenediamine salts tetramethylene diamine salts 
dodecyl- propylene diamine salts tetradecyl- propylene 
diamine salts hexadecyl- propylene diamine salts 
octadecyl- propylene diamine salts oleyl- propylene diamine 
salts diethylenetriamine salts triethylene tetramine salts 
tetraethylene pentamine salts pentaethylene hexamine salt or 
other polyamine salts monoethanolamine salts 
diethanolamine salts triethanolamine salts mono 
isopropanol amine salts diisopropanolamine salts 
triisopropanolamine salts of aromatic or a salt or other 
alkanolamine salts lysine salts arginine salt or other amino 
acid salt of alkylene oxide adduct of secondary amine. 



Among these, especially alkali metal salts ammonium salt 
and alkanolamine salt are desirable. 

carbon number of X to be a polymerizability and a 
relationship, when it istoo long, because polymerizability 
becomes scanty, carbon number 2~5 is suitable. 

It is a something related to.script-l.,m,n, but m if it is a range 

0 -2, is good, but when it is many excessively, ester of acid 
toform damages easily in polymerization reaction and less one 
is good. 

Therefore, as for relationship of the.script-l.,m,n, 
m/.script-l.+nCll/2 is desirable. 

In addition, a,b and c with 0 - 1000, are a.script-l.+bm+cnD 1 
respectively, but especially a. scrip t-l.+bm+cn= 1-300 is 
desirable. 

Among this additive, portion and maleic anhydrides maleic 
acid or maleate portion of unsaturated bond which is shown 
with X of compound which is shown with the General 
Formula (I ), 3: 7 - 7: 3, especially approximately 1: those of 

1 aredesirable with mole ratio. 

You explain below concerning manufacturing method of this 
invention additive. 

compound and maleic anhydrides maleic acid or maleate of 
General Formula (I ) it can acquire additive, easily by 
copolymerizing making use of peroxide catalyst. 

At that occasion mixing styrenes ;al olefins vinyl acetate or 
other other copolymerizable component, it is 
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goodcopolymerizing. 

As for addition quantity for grease of this additive 0.1 - 10 
weight% is aneffect, is a especially effect with preferably 
0.5-5%. 

0. 1 When it is less than weight%, effect when it is more than 
10 weight%, not to rise, not be able to expect improved effect 
of water resistance, costrises. 

In grease composition substrate it kneads manufacturing 
method of water resistance grease composition of this 
invention in the fully including this additive. 

Concrete, fully kneading with suitable temperature in cooling 
distance among production progress of grease and after 
reaction termination of grease substrate including this 
additive, it makes uniform grease condition, it is good. 

{Working Example } 

Production Example of this additive and Working Example of 
this invention are explainedbelow. 



Sit#Jl (Sin*] No. 1 <D»£) 



Production Example 1 (Production of additive No. 1 ) 
CH2=CHCH2O(C2H4O)20CH3 952g(1 =E)l>) 



CH2-CHC H20 (C2H40 ) 20 CH3 952g (1 mole ) 
SftTK^b-O/K 98g(1^U) 



maleic anhydride 98g (1 mole ) 

^>vV;u^;u**vK io g (3i»t*<DiM%) 



benzoyl peroxide lOg (1 wt% of monomer ) 
NUX> 1050g(*fi{*i:I^fi») 



toluene 1050g (Same weight as monomer ) 



MX#ggT, 80 deg C IZ^ffiLT* 5 B$Pe1 

OlvC. ftj lOmmHg COMETH 1 10 deg C T*h 
;UX>^®^LT 930g <DmWtt1fcffiWi<D&m 

miM^KDW-^^Silt 15000 X*$><otz 0 

mmm 2(^mm N0.2 <dm&) 



Taking in four-neck flask which has stirrer, under nitrogen 
gas atmosphere, temperature rise doing in 80 deg C, 5 hours 
agitating it did copolymerization reaction. 

Next, under vacuum of approximately 10 mmHg removing 
toluene with 1 10 deg C, it acquired additive- 1 which is a 
copolymer of transparent viscous state of930 g. 

average molecular weight of additive was 15000. 

Production Example 2 (Production of additive No.2 ) 
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CH 2 =CHCH 2 0 {(CH 2 H40) , 0 ,(CH 3 H 6 O) 3 } C 4 H 9 728g( 1 



CH 2 =CHC H 2 0 {(CH 2 H 4 0 ) <sub>10, (CH 3 H 6 0 ) 
<sub>3 } C 4 H 9 728g(l mole) 









98g(1^U) 


maleic anhydride 






98g(l mole) 




8g(m»<*C01fiM%) 


benzoyl peroxide 


8 g (1 wt% of monomer ) 










826g(**{*<!:^aa) 


toluene 








826 g (Same weight as monomer ) 



7K^L^>|££MI±Tl3gLT 750g (Dffilltt 
lUT|B]fil(CLT*-l SSJffl»J No.3~9 

fee 

&*>\ »«a)*l4JH*(*0)#W-«i:IBi:«*ffl 

$h i%~3%-enssLfr 0 

^iP^iJ No.9 [ZOl>TI4X^b><h^[^S^ 
5!J£#J-1 

y»J— x*a#rtlzraiBXI4IW6ili:*il 

80 deg C KStLfeSK »dftfiW-e#&*LfcaSJlPffl 
No.3 £ 2.0 mm%1}U^X 10 #MflM*Lfco 

uttiL=*p— ;ncj=yyu— ^*i*-ictt± 

»6*tfcyj— 322 T%;TS£J4 
188 degCCfcofco 



It did. 

mixed solution with approximately 5 min became gel. 

After reaction ends, stopping doing toluene and unreacted 
maleic anhydride under the vacuum, it acquired additive-2 
which is a copolymer of viscous state of 750 g. 

average molecular weight of additive which it acquires was 
18000. 

additive No. 3-9 which is shown in Table 1 to below similar 
was acquired. 

Furthermore, quantity of solvent used same quantity as the 
total amount of monomer. 

In addition with approximately it executed amount used 
before polymerization initiation 1% - 3% of total amount of 
monomer. 

With styrene it copolymerized concerning additive No.9. 
Working Example- 1 

When in general lithium grease substrate which is acquired 
with of lipid or saponification reaction of aliphatic acid and 
lithium hydroxide, grease temperature reaches to 80 deg C 
inside the grease production kettle, 2.0 weight% adding 
additive No.3 which is acquired with Production Example, 10 
min it agitated. 

After that, agitation was stopped and grease was removed 
frominside kettle and grease was finished in uniform with the 
triple roll . 

As for consistency of grease which it acquires with 322, as for 
the drop point they were 188 deg C. 

This grease evaluation of water resistance was done with this 
water wash water resistance tester . 
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mmm-2 

mmm-i tmw^iv'Mnm no.8 £ 3.0 a 

»&ftfcyu— *<D*><k3fti4 320 -e.iSSjftfi 

187 degC-efcofco 

-15 tia^riaartyj— xoaeaai/wisa) 



mmm-3 

^'J-XSSA ? 80 deg C izSLfcB^ M£ 

iMT?i#&jrxfcasin#J N0.5 $ 3.0 sa%in^_r 
io»ma#Lfc. 

Iffc. 

»&4lfc^'J— Xa>%«fc?*l4 325 14 
260 degC JfiLt-Cfcofcp 

ca>yg-^o>**B*«K«itt*i4ittt« 
-16 fc«^rnartyu— *o»u&tfMs* 



SIMM 

t^j— xmeic ^y-xsjta* 83 de g c ic 
muzm. »ift«r»6*tfc*m#j no.i * 1.0 

ymu »atj:yyy— 

-|Ztt±lffco 

260 deg C BLt-efcofco 

ca>yy-xs***w*«K»«icTB* 
Hffi0i]-4 o>yy— Xl4ikte«-17 tK^TWS 



As for grease of Working Example- 1 reduced amount of 
grease inside bearing and amount of wear of bearing were less 
in comparison with Comparative Example- 15,could recognize 
effect. 

Working Example-2 

additive No.8 3.0 weight% was added with Working 
Example- 1 and same method. 

As for consistency of grease which it acquires with 320, as for 
the drop point they were 1 87 deg C. 

As for water wash water resistance test result of this grease 
reduced amount of grease inside bearing and amount of wear 
of bearing were less in comparison with Comparative 
Example- 15, could recognize effect. 

Working Example-3 

When in general lithium complex grease substrate which is 
acquired with saponification reaction of dibasic acid and 
aliphatic acid and lithium hydroxide, grease temperature 
reaches to 80 deg C inside the grease production kettle, 3.0 
weight% adding additive No.5 which is acquired with 
Production Example, 10 min it agitated. 

After that, agitation was stopped and grease was removed 
frominside kettle, grease was finished in uniform with triple 
roll . 

As for consistency of grease which it acquires with 325, as for 
the drop point they were 260 deg C or greater. 

As for water wash water resistance test result of this grease 
reduced amount and bearing amount of wear of grease inside 
bearing were less in comparison with Comparative 
Example- 16, water resistance improved. 

Working Example-4 

It acquired inside grease production kettle with chemical 
reaction of primary amine and the isocyanate, when in general 
polyurea grease substrate, grease temperature reaches to 83 
deg C, 1.0 weight% adding additive No. 1 which is acquired 
with Production Example, 14 min itagitated. 

After that, agitation was stopped and grease was removed 
frominside kettle, grease was finished in uniform with 
homogenizer treatment. 

As for consistency of grease which it acquires with 328, as for 
the drop point they were 260 deg C or greater. 

This grease evaluation of water resistance was done with this 
water wash water resistance tester . 

As for grease of Working Example-4 reduced amount of 
grease inside bearing and amount of wear of bearing were less 
considerably in comparison with Comparative Example- 17, 
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water resistance improved greatly. 

You obtain grease which is shown in Working Example-5~12, 
to below similar asfor this water resistance grease 
composition water resistance it improved understand 
considerably from test result. 

Furthermore, Working Example- 13- 14 is something which 
adds additive No.4 or No.9 to general aluminum complex 
grease which is acquired by with trimer of alcoholate and 
thereaction of higher aliphatic acid and benzoic acid with 
Working Example- 1-1 2 and same method. 

water resistance it improved you understand by comparison 
with the Comparative Example. 

As shown in Working Example 1-14 and Comparative 
Example 15-22 of Table 1,2, concerning exemplary effect is. 

Furthermore, evaluation method of water resistance is as 
shown next. 

{test method } 

It is a water resistant washing discharge property of grease 
and something which measured abrasion resistance with water 
wash water resistance tester which is shown in Figure 1 , but 
whiledesignating grease which concretely, 30% mixes water 
in the grease as sample, nail and each minute 3000 turning to 
test bearing,water each minute 100 ml it flows simultaneously 
into bearing box. 

Water which flows passing by inside test bearing, is 
dischargedoutside. 

test time made 120 min, measured reduced amount of grease 
aftertesting, and amount of wear of bearing compared. 

{condition } 

Test bearing: automatic aligning roller bearing (No. 22208 ) 
grease filled amount:5.0g (containing water 30% ) 
rotation rate: 3 000 rpm 
load: 1 5 kg 
Time: 120 min 
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Drawings 
[Hi] 



— IOOmP/min 



{Effect of Invention } 

With water resistance grease composition of this invention, 
improvement of quality of machine with lubrication site 
which water mixes to large amount or extension of the 
lifetime, furthermore greatly there is an effect in improvement 
of the lubricity. 

[Brief Explanation of the Drawing(s)] 

Figure 1 is water resistant washing discharge property of 
grease and conceptual diagram of the test equipment in order 
to measure abrasion resistance. 



{Figure 1 } 
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